Molecular genetics of septo-optic dysplasia.
Septo-optic dysplasia (SOD) is a highly variable condition characterized by midline neurological abnormalities associated with pituitary hypoplasia and optic nerve hypoplasia. The aetiology is unknown. Mutant mice, in which a novel homeobox gene, Hesx1, has been disrupted, exhibit a phenotype that resembles the phenotype of SOD. We therefore wished to explore the possibility that this gene is implicated in SOD. We cloned and sequenced the human homologue HESX1 and screened for mutations in affected individuals using single-stranded conformational polymorphism analysis, followed by cloning and sequencing of any exons which showed a band shift. Two siblings with SOD were homozygous for an Arg53Cys missense mutation within the HESX1 homeodomain, leading to a loss of in vitro DNA binding. Subsequently, we have identified heterozygous mutations in HESX1 that are associated with milder pituitary phenotypes. Our studies indicate a vital role for Hesx1/HESX1 in forebrain and pituitary development in mouse and man, and hence in some cases of SOD.